MSX1 inhibits myoD expression in fibroblast x 10T1/2 cell hybrids.
Transfer of human chromosome 11, which contains the myoD locus, from primary fibroblasts into 10T1/2 cells results in activation of myoD. In contrast, hybrids that retain human chromosome 11 and additional human chromosomes fail to activate myoD. We show that human chromosome 4 inhibits myoD activation. myoD enhancer/promoter reporter constructs show that repression is at the transcriptional level. Chromosome fragment-containing hybrids localize the repressing activity to the region of 4p that contains the homeobox gene MSX1. MSX1 is expressed in primary human fibroblasts and in 10T1/2 cells containing human chromosome 4, while parental 10T1/2 cells do not express Msx1. Forced expression of Msx1 represses myoD enhancer activity. Msx1 protein binds to the myoD enhancer and likely represses myoD transcription directly. Antisense MSX1 relieves repression mediated by chromosome 4. We conclude that MSX1 inhibits transcription of myoD and that myoD is a target for homeobox gene regulation.